We evaluated the performance of a blood glucose reflectance calorimeter ("Eyetone," Ames Co.) for accuracy and precision with use of Dextrostix" (Ames Co.) glucose oxidase reagent strips for blood samples with known and unknown concentrations of glucose covering the usual range of neonatal blood glucose (200-800 mg/L). Accuracy has been improved with electronic reflectance colorimeters, such as the Eyetone,' which eliminate inevitable observer variations in making visual color comparisons. Several studies of glucose reflectance colorimeters have reported standard deviations for Dextrostix values ranging from 90 to 220 mg/L for any given true glucose value over a glucose concentration range of 0 to 4000 mg/L (2-4). These levels of accuracy are far from ideal for many clinical situations.
Accuracy has been improved with electronic reflectance colorimeters, such as the Eyetone,' which eliminate inevitable observer variations in making visual color comparisons. Several studies of glucose reflectance colorimeters have reported standard deviations for Dextrostix values ranging from 90 to 220 mg/L for any given true glucose value over a glucose concentration range of 0 to 4000 mg/L (2) (3) (4) . These levels of accuracy are far from ideal for many clinical situations.
We undertook the present study to try to optimize the accuracy of Eyetone/Dextrostix glucose concentration measurements and to test the sensitivity of the Eyetone for detecting a change in glucose concentration in the "hypoglycemic" range (0 to 500 mgIL of blood) of newborn babies. sive care neonatal nursing) and one clinical chemist were trained to use the Eyetone instrument.
Materials and Methods
For the training period, known amounts of glucose were added to glycolyzed adult whole blood, produced by incubating blood at 37 #{176}C until the glucose concentration was zero. Each member of the group assayed each sample until a within-run performance accuracy of <50 mg/L was achieved for samples in the blood glucose concentration range of 150-600 mg/L. Newly reconstituted samples were assayed weekly throughout the eight-month study period.
Each nurse performed the electronic calibration and standardization of the Eyetone before each run (both for in vitro and for clinical specimens) according to the routine operator's instructions. The Eyetone was specifically standardized for low glucose values, with a 400 mg/L standard solution.
Instrument precision and accuracy were assessed by parallel testing of blood at five known glucose concentrations (adult whole blood glycolyzed to 0 mg/L by incubation at 37 #{176}C and reconstituted with known amounts of glucose) with Eyetone/Dextrostix on whole blood and a Beckman Astra analyzer (Beckman Instruments, Fullerton, CA 92634) on plasma. Because the Eyetone was calibrated to read glucose concentrations in whole blood, Astra plasma values were converted to whole blood according to the equation: blood glucose = plasma glucose [1.0 -(2.4 X iO x hematocrit, %)) (4).
Similarly, skin-puncture (heel-stick) blood samples from newborn infants were assayed for glucose concentration by both the EyetonelDextrostix on whole blood and by the Beckman Astra on plasma. This part of the study was approved by the Human Subjects Committee of the University of Colorado Health Sciences Center. Finally, Eyetone glucose concentrations were used to adjust intravenous glucose infusion rates on two babies to test the instrument's accuracy in measuring a therapeutic response (change in glucose concentration) to an intravenous glucose infusion, and to adjust the glucose infusion rate to achieve a desired glucose concentration. In these two infants, the glucose infusion rate was adjusted to achieve a desired blood glucose concentration according to a modified "glucose clamp" technique (5 The most important factor determining instrument accuracy and precision was the development of an appropriate and consistent operator technique. Three aspects of technique were most critical: (a) the drop of blood had to cover the entire Dextrostix reaction area; (b) reaction time had to be 60 ± 2 s or longer; and (c) washing the blood off the reaction area had to be consistent to achieve good replicate precision and to maintain accuracy. The latter point was the main reason why each operator greatly improved accuracy by individually calibrating the instrument. Once a particular operator's technique was consistent, there was no change in accuracy or precision over the eight-month study period. Figure 1 presents whole-blood (Astra) glucose concentration, EyetonefDextrostix glucose concentrations, and glucose infusion rates for one patient, an infant of a diabetic mother. This infant's hypoglycemia followed maternal hyperglycemia during labor (caused by an intravenous glucose bolus) and two large intravenous glucose boluses (933 mglkg body weight) into the infant. A sustained variable glucose infusion rate was adjusted every 10 to 15 mm according to 
